Benzo[a]pyrene-7,8-diol-9,10-epoxide causes caspase-mediated apoptosis in H460 human lung cancer cell line.
We have shown previously that wild-type p53 renders H460 human lung cancer cells more sensitive to apoptosis induction by environmental carcinogen benzo[a]pyrene-7,8-diol-9,10-epoxide (BPDE), but the mechanism of cell death is not fully understood. The present study provides insights into the mechanism by which BPDE causes apoptosis in H460 cells. Exposure of H460 cells to BPDE resulted in a concentration-dependent apoptotic cell death characterized by cleavage of poly(ADP-ribose)polymerase, DNA condensation, and apoptotic histone-associated DNA fragments released into the cytosol. The BPDE-mediated release of apoptotic histone-associated DNA fragments into the cytosol was also observed in a normal bronchial epithelial cell line BEAS-2B. The BPDE-induced apoptosis in H460 cells correlated with up-regulation of pro-apoptotic protein Bak, downregulation of anti-apoptotic Bcl-2 family members Bcl-2 and Bcl-xL, release of cytochrome c from mitochondria to the cytosol without a change in mitochondrial membrane potential or mitochondrial morphology (electron microscopy), and cleavage of caspase-8, -9, and -3. Ectopic expression of Bcl-2 failed to confer significant protection against BPDE-induced apoptosis in H460 cells. The SV40 immortalized mouse embryonic fibroblasts (MEFs) derived from Bak and Bax double knockout mice, but not Bid knockout mice, were significantly more resistant to BPDE-induced apoptosis compared with the MEFs derived from wild-type mice. The BPDE-induced apoptosis was partially but statistically significantly attenuated in the presence of specific inhibitors of caspase-9 (z-LEHDfmk) and caspase-8 (z-IETDfmk). In conclusion, the present study reveals that BPDE-induced apoptosis in H460 cells is associated with Bak induction and caspase activation but independent of Bcl-2.